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Description 

, The present invention relates to a disposable body 
fluid absorbent garment such as a disposable diaper or 
a sanitary napkin. 

It is well known in a garment of this type to cover a 
liquid-absorbent core comprising fluff pulp and super- 
absorptive polymer particles with a liquid-permeable 
sheet. It is also well known that superabsorbent polymer 
particles tend to become viscous and agglomerate to- 
gether into gel blocks, if they absorb water. Such gel 
blocks prevent body fluids from permeating into the liq- 
uid-absorbent core and may cause the body fluids to 
leak, when the gel blocks are formed in the top surface 
area of the core. 

One of measures to prevent the superabsorbent 
polymer particles from forming such gel blocks is to dis- 
perse the superabsorbent polymer particles in such wa- 
ter-absorptive fibrous material as fluff pulp which is used 
with the polymer particles so that the individual particles 
are adequately spaced apart one from another. Howev- 
er, such a measure is not practical due to a limitation 
imposed upon a size of the liquid-absorbent core. There 
may occur a case in which the disposed polymer parti- 
cles cannot be used so effectively as to achieve an effect 
expected for the liquid-absorbent core. To overcome 
such a problem, it may be contemplated to mix polymer 
particles having a relatively high water-absorption 
speed with polymer particles having a relatively low wa- 
ter-absorption speed For example, the polymer parti- 
cles of these two types which are different in their water- 
absorption speeds are mixed together so that a mixture 
thereof may form a single layer in a liquid-absorbent 
core. However, it may be difficult to mix uniformly them 
if the polymer particles of these two types are of signif-. 
icantly different particle sizes. It is further contemplated 
to arrange that the polymer particles of these two types 
may form separate layers in liquid-absorbent core with- 
out being mixed together wherein the polymer particles 
having a relatively low water-absorption speed form an 
upper layer whHe the polymer particles having a rela- 
tively high water-absorption speed form a lower layer 
and fluff pulp is disposed between these two layers. 
However, such an arrangement would make the manu- 
facturing process for a liquid-absorbent core complex 
because the polymer particles must be fed twice in the 
process. 

In view of problems as have been described above, 
it is a principal object of the invention to prevent super- 
absorbent polymer particles from easily forming gel 
blocks within a liquid-absorbent core. 

The object set forth above is achieved, according 
to the invention, by a disposable body fluid absorbent 
garment having a liquid-absorbent cor comprising a 
mixtur of water-absorptiv fibrous material and super- 
absorb nt polymer parttcl s, and a liquid-permeable 
sh et at least partially covering th liquid-absorb nt 
core, the disposable body fluid absorbent garment being 



charact riz d by that: 

the polymer particles comprise first polymer parti- 
cles having a water-absorption time shorter than 10 sec- 
onds as measured under the conditions as given below 
5 and second polymer particles having a water-absorption 
time longer than that of the first polymer particles by 10 
seconds or more and integrally bonded to the first pol- 
ymer particles: 

measurement conditions for water-absorption time 

10 

(1 ) 25ml of 0.9% saline water is poured into a 50ml 
beaker and stirred at 500r.p.m. by a magnetic stirrer 
equipped with a rotary element having a diameter 
of 7mm and a length of 20mm; and 
is (2) 1g of superabsorbent polymer particles is 
poured into the beaker during stirring and a time re- 
quired by these polymer particles to absorb the 
whole quantity of the saline water is determined by 
the eye. 

20 

Fig. 1 is a perspective view showing a disposable 
diaper as an embodiment of the invention as par- 
tially broken away; 

Fig. 2 is a sectional view taken along line ll-ll in Fig. 
25 1 ; and 

Fig. 3 is a schematic diagram illustrating superab- 
sorbent polymer particles. 

Details of the invention will be more fully understood 

30 from the following description of a disposable diaper as 
a specific embodiment of the invention made with re- 
spect to the accompanying drawings. 

A diaper 1 shown by Fig. 1 in a perspective view as 
partially broken away comprises a liquid-permeable top- 

35 sheet 2, a liquid-impermeable backsheet 3, and a liquid- 
absorbent core 4 disposed between these two sheets 
2, 3. Portions of these two sheets 2, 3 extending outward 
beyond the whole peripheral edge of the core 4 are put 
one upon the other and water-tightly bonded to each 

40 other. The diaper 1 is longitudinally composed of a front 
region (front body) 6, a rear region (rear body) 7 and a 
crotch region 8 extending between these regions 6, 7. 
Adjacent the upper edge 9 of the rear region 7 and trans- 
versely opposite side edges 10 of the crotch region 8, 

45 an elastic member 1 3 for a waist-opening and elastic 
members 14 for a pair of leg-openings are respectively 
disposed between the top- and backsheets 2, 3 and 
bonded under an elastically stretched condition to an in- 
ner surface of at least of one of these two sheets 2, 3. 

50 Transversely opposite side edges 16 of the rear region 
7 are provided with tape fasteners 15. 

Fig. 2 is a sectional view taken along line ll-ll in Fig. 
1 . As shown, the core 4 comprises an upper layer 21 , a 
lower lay r 22 and a tissue pap r 23 covering these up- 

55 per and lower layers 21 , 22. The upper layer 21 has a 
basis w ight of 1 gOg/m 2 and compris s a mixtur of fluff 
pulp 25 of 90% by w ight and thermoplastic fibers 26 of 
10% by weight. The lower lay r 22 has a basis weight 
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of 430g/m 2 and comprises fluff pulp of 50% by weight, 
thermoplastic fibers 26 of 5% by weight and superab- 
sorbent polymer particles 27 of 45% by weight. In the 
lower layer the polymer particles 27 are distributed be- 
tween a top layer 28A and a bottom layer 28B. These 
two layers 28A, 28B respectively comprise a mixture of 
the fluff pulp 25 and the thermoplastic fibers 25. The up- 
per and lower layers 21, 22 are heat-treated so that the 
thermoplastic fibers 25 may be integrally heat-bonded 
within each layer 21 , 22 as well as between the two lay- 
ers 21 , 22 and thereby prevent a shape-loss of the core 
4 as a whole. The tissue paper 23 serves to protect such 
components as the fluff pulp 25 against scattering and 
at the same time to facilitate handling of the core 4 dur- 
ing a manufacturing process of the diaper. It should be 
understood that the tissue paper 23 may be eliminated 
from the core 4, unless it is necessary. 

The superabsorbent polymer particles 27 schemat- 
ically illustrated by Fig. 3 in an enlarged scale comprise 
first polymer particles 27 A of a relatively high water-ab- 
sorption speed and a relatively small particle size and 
the second polymer particles 27B bonded to the polymer 
particles 27A and having a relatively low water-absorp- 
tion speed and a relatively large particle size. The par- 
ticle sizes of the polymer particles 27 are in a range of 
0.2 -0.8mm. Thefirst polymer particles 27Aandthe sec- 
ond polymer particles 27B should have a differential wa- 
ter-absorption time of 10 or more seconds and the first 
polymer particles 27A should have a water-absorption 
time shorter than 10 seconds as measured under the 
conditions as will be described below. 

Measurement conditions for water-absorption time: 

(1) 25ml of 0.9% saline water is poured into a 50ml 
beaker and stirred at SOOr.p.m.by a magnetic stirrer 
equipped with a rotary element having a diameter 
of 7mm and a length of 20mm. 

(2) 1g of superabsorbent polymer particles is 
poured into the beaker during stirring and a time re- 
quired by the polymer particles to absorb the whole 
quantity of the saline water is visually determined. 

The polymer particles 27 as a complex of the first 
and second polymer particles 27A, 27 B can be obtained 
by, for example, adding the second polymer particles 
27B to a polymerizing system of water-soluble ethylenic 
unsaturated monomer to produce the first polymer par- 
ticles 27 A. 

A process to produce the polymer particles 27 will 
be more specifically described. The water-soluble eth- 
ylenic unsaturated monomers include nonionic mono- 
mers such as (metha)acrylic acid, 2-(metha)acrylamide- 
2-methylpropane sulfonic acid and alkali salts th re of, 
(metha)acrylamide, N, N-dimethylacrylamid , 2-hy- 
droxyethyl(metha)acrylat : and N-methylol(metha)acr- 
ylamide, and ami no-group containing unsaturated mon- 
omers such as diethylaminoethyl(metha) acrylate. di- 



thylaminopropyl(m tha)acrylate and diethylaminopro- 
pyl(metha)acrytamide and quaternary compounds 
thereof. Two or more of these water-soluble ethylenic 
unsaturated monomers may be used in the form of a 
5 mixture. It should be understood that (metha)acry lie acid 
and derivatives thereof may be replaced by acrylic acid 
and derivatives thereof. These water-soluble ethylenic 
unsaturated monomers are usually used in a state of 
aqueous solution. 
10 For the water-soluble ethylenic unsaturated mono- 
mers a reversed-plase suspension polymerization is ap- 
plied and suitable hydrocarbon is used as solvent. The 
hydrocarbon solvent includes aliphatic hydrocarbon sol- 
vent, alicyclic hydrocarbon solvent and aromatic hydro- 
is carbon solvent. The aliphatic hydrocarbon solvent in- 
cludes n-hexane, n-heptane and ligroine. The alicyclic 
hydrocarbon solvent includes cyclopentane, methylcy- 
clopentane, cyclbhexane and methylcyclohexane. The 
aromatic hydrocarbon solvent includes benzene, tolu- 
20 ene and xylene. These hydrocarbon solvents may be 
used in the form of a mixture of two or more hydrocarbon 
solvents. 

During the reversed-phase suspension polymeriza- 
tion, the hydrocarbon solvent is added with surfactant 

25 or macromolecule protective colloid. These surfactant 
and macromolecule protective colloid may be used to- 
gether. The surfactant may be selected from those 
which allow for reversed-phase suspension polymeriza- 
tion of water-soluble ethylenic unsaturated monomer, 

30 for example, nonionic surfactants such as sorbitan fatty 
acid ester, polyglycerin fatty acid ester, sucrose fatty ac- 
id ester, sorbitol fatty acid ester, polyoxyethylenealkyl- 
phenyleter. The macromolecule protective colloids in- 
clude ethylcetlulose, ethylhydroxethylcellulose, oxida- 

3s tion-mcdified polyethylene, maleic anhydride-modified 
polyethylene, maleic anhydride-modified polybutadi- 
ene, maleic anhydride-modified EPDM (ethylene pro- 
pylene diene terpolymer). 

These nonionic surfactant and macromolecule pro- 

40 tective colloid may be used with anionic surfactant such 
as salts of fatty acid, alkylbenzenesulfonic acid, alkyl- 
methyltaurine, polyoxyethylenealkylphenylether sulfu- 
ric acid ester or polyoxyethy lenealkylether sulfonic acid. 
Effective quantity of surfactant and/or macromolecule 

45 protective colloid is usually 0.1 - 5% by weight and more 
preferably 0.2 - 3% by weight of aqueous solution of wa- 
ter-soluble ethylenic unsaturated monomer. 

For polymerization of water-soluble ethylenic un- 
saturated monomer, suitable crosslinking agents may 

50 be used. Such crosslinking agents include: di- or tri- 
(metha) acrylic acid esters of polyols such as ethylene 
glycol, propylene glycol, trimethylolpropane, glycerin- 
polyoxyethylene glycol, polyoxypropylene glycol, poly- 
glycerin; or unsaturat d polyesters obtain d from reac- 
ts tion of these polyols with unsaturated acids such as 
maleic acid and f umaric acid; bis-acrylamides such as 
N, N'-methylenebisacrylamid ; di- or tri-(metha)acrylic 
acid est rs obtained from reaction of polyepxide with 
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(metha)acrylicacid; di-(metha)acrylic acid carbamyl es- 
ters obtained from reaction of poly isocya nates such as 
tolylene di-isocyanate, hexamethylene diisocyanate 
with (metha)acrylic acid hydroxyethyl; allyl starch; allyl 
cellulose; diallylphthalate; N, N', NM rial lylisocyn urate; 
and divinylbenzene. The crosslinking agents further in- 
clude, for example, diglycidylether compounds, haloe- 
poxy compounds and isocyanate compounds. Effective 
quantity of such crossling agents is 0.001 - 5% by weight 
of water-soluble ethylenic unsaturated monomer. 

For polymerizatiohn reaction, any suitable radical 
polymerization initiators can be used. The initiators in- 
clude water-soluble radical initiators such as potassium 
persulfate, ammonium persulfate and sodium persul- 
fate, and oil-soluble radical initiators such as benzoyl 
peroxide and azobisisobutyronit rile. Effective quantity of 
these initiators is 0.005 - 1.0% by mol. 

A temperature at which the polymerization is carried 
out usually in the range of 20 - 110°C and preferably in 
the range of 40 - 80°C depending on the initiators to be 
used 

Commercial water-absorbent polymers could be 
adapted as the superabsorbent polymer particles to be 
added to the polymerizing system of water-soluble eth- 
ylenic unsaturated monomer. More specifically, such 
polymers include starch containing water-absorbent 
polymers such as hydrolysate of starch -aery Ion it rile 
graftcopolymer and neutralized product of starch -acrylic 
acid graftcopolymer, saponified product of vinyl acetate- 
acrylic acid ester copolymer, partially neutralized prod- 
uct of polyacrylic acid, maleic anhydrideisobutylene co- 
polymer and polymerized product from water-soluble 
ethylenic unsaturated monomer. 

Effective quantity of superabsorbent polymer parti- 
cles to be added to the polymerization system is in the 
range of 5 - 50% by weight of water-soluble ethylenic 
unsaturated monomer contained in this system. 

The water-absorbent polymer particles may be add- 
ed to the aqueous solution of water-soluble ethylenic un- 
saturated monomer before the polymerization starts or 
further added t6 the polymerization system after the wa- 
ter-soluble ethylenic unsaturated monomer has been 
dispersed into the hydrocarbon solvent. 

The garment of the present invention includes su- 
perabsorbent polymer particles comprising the first pol- 
ymer particles having a relatively high water-absorption 
speed and the second polymer particles having a water- 
absorption speed lower than that of the first polymer par- 
ticles by 10 seconds or more and integrally bonded to 
the first polymer particles. With such a complex of su- 
perabsorbent polymer particles, when body fluids flow 
into a layer formed by a plenty of the polymer particles 
being closely in contact one with another, a part of the 
body fluids is absorbed by the first polymer part id s lo- 
cated in a surface zone of the layer. As a result th first 
polymer particles are swollen and tend to pr v nt the 
body fluids from further permeating downward. On the 
other hand, the second polymer particles having a rela- 



tively low water-absorption speed are not easily swollen 
and provide among the swollen first polymer particles 
with voids allowing the body fluids to be pass through. 
The body fluids come into contact with the first polymer 

5 particles underlying below the voids and are absorbed 
by the particles. In this manner, the presence of the sec- 
ond polymer particles is effective to prevent the layered 
superabsorbent polymer particles from forming gel 
blocks in the surface zone of the lower layer. Thus, the 

10 first polymer particles underlying the surface zone can 
be effectively used. 



Claims 

15 

1. A disposable body fluid absorbent garment having 
a liquid-absorbent core comprising a mixture of wa- 
ter-absorbent fibrous material and superabsorbent 
polymer particles and a liquid-permeable sheet at 

20 least partially covering the liquid-absorbent core, 
the disposable body fluid absorbent garment being 
characterized by that: 

the polymer particles comprise first polymer 
particles having water-absorption time shorter than 

2S 10 seconds as measured under the conditions as 
given below and second polymer particles having 
water-absorption time longer that of said first poly- 
mer particles by 10 seconds or more and integrally 
bonded to the first polymer particles: 

30 measurement conditions for water-absorption time: 

(1) 25ml of 0.9% saline water is poured into a 
50ml beaker and stirred at SOOr.p.m. by a mag- 
netic stirrer equipped with a rotary element hav- 

35 ing a diameter of 7mm and a length of 20mm; 

and 

(2) 1g of superabsorbent polymer particles is 
poured into the beaker during stirring and a time 
required by the polymer particles to absorb the 

40 whole quantity of the saline water is determined 

by the eye. 
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